A pre x-closed language K is said to be controllable with respect to another pre xclosed language L if and only if (i) K L, and (ii) K u \ L K, where = u c and u \ c = ; (cf. 6]). In this note we consider a weaker notion of controllability where it is not required that K L. If L is the pre x-closed language generated by a plant automaton G, then essentially there exists a supervisor that is complete with respect to G such that L( j G) = K \ L if and only if K is weakly controllable with respect to L (cf. proposition 5.1, 6]). For an arbitrary modeling formalism we show that the inclusion problem is reducible to the problem of deciding the weaker notion of controllability. Therefore, removing the requirement that K L from the original de nition of controllability does not help the situation from a decidability viewpoint. This observation is then used to identify modeling formalisms that are not viable for supervisory control of the untimed behaviors of discrete event dynamic systems.
Introduction
We assume familiarity with supervisory control of the untimed behaviors of Discrete Event Dynamic Systems (DEDS). For a detailed treatment of this material the reader is referred to the original papers by Ramadge and Wonham 6, 5] . In particular, we consider the forbidden string problem 6] , where the objective is to synthesize a supervisor that prevents the occurrence of certain strings in the closed-loop behavior.
In reference 6] the controllability of a pre x-closed language K with respect to another pre x-closed language L is de ned as (i) K L, and (ii) K u \ L K, where = u c and u \ c = ;. If L is the pre x-closed language generated by a plant automaton G, then the controllability of K with respect to L is a necessary and su cient condition for the existence of a supervisor that is complete with respect to G such that L( j G) = K \ L = K (cf. proposition 5.1, 6]). We call the reader's attention to the fact that if the requirement K L is relaxed in the de nition of controllability the above result essentially remains unaltered. The only di erence is that L( j G) is no longer the language K but instead the language K \ L. In this note we de ne the weak controllability of K with respect to L as the satisfaction of K u \ L K.
Using the decidability of weak controllability as the test for viability of modeling formalisms it was thought that weak controllability might result in a larger set of viable modeling formalisms as compared to those obtained for the usual de nition of controllability 7] . In this note we show that the problem of deciding L K is reducible to the problem of deciding the weak controllability of K with respect to L. This observation implies that modeling formalisms where the inclusion problem is undecidable are unsuitable for representing the untimed behaviors of DEDS. Also, this implies that removing the requirement of K L from the original de nition of controllability does not help the situation from a decidability viewpoint.
Main Result
A pre x-closed language K is said to be weakly controllable with respect to another pre xclosed language L if and only if K u \ L K. For an arbitrary modeling formalism the inclusion problem is reducible to the problem of deciding controllability. To see this, observe that when u = ;, K is controllable with respect to L if and only if K L. Hence, undecidablity of inclusion implies undecidability of controllability. In reference 7] it was suggested that dropping the requirement that K L might result in a larger set of viable formalisms for supervisory control. Theorem 2.1 shows that this is not the case as the inclusion problem reduces to the problem of deciding weak controllability. We claim, As a consequence of the above corollary we note that removing the requirement of K L from the original de nition of controllability does not help the situation from a decidability viewpoint. Also, we observe that some of the well-known modeling formalisms are unsuitable for supervisory control of untimed behaviors of DEDS. The unsuitable formalisms include deterministic contextfree grammars, context-free grammars, context-sensitive grammars (cf. gure 11.5, chapter 11, 2]), Turing machines (cf. Rice's theorem, chapter 8, 2]) and unrestricted Petri nets (cf. theorem 7.3, 1]).
In formalisms where the inclusion problem is decidable some additional work is required to establish the decidability of controllability or weak controllability. These include Finite-state Automata, Free-labeled Petri nets (cf. chapter 6, 3] ) and Deterministic-labeled Petri nets (cf. 8]). The controllability and weak controllability of a pre x-closed language K with respect to another pre x-closed language L represented in these formalisms is known to be decidable (cf. 4], 7]). it is not required that K L. The weaker notion of controllability is necessary and su cient for the existence of a supervisor that is complete with respect to G such that L( j G) = K \ L. We note that the inclusion problem reduces to the weaker notion of controllability. This observation is then used to identify modeling formalisms that are unsuitable for supervisory control of untimed behaviors of DEDS. Also, this implies that removing the requirement of K L from the original de nition of controllability does not help the situation from a decidability viewpoint.
